Introduction {#Sec1}
============

Prescribing the number of repetitions to complete per set for an exercise, is a key variable in designing resistance-training (RT) programs. Traditionally, the number of prescribed repetitions is predetermined and fixed. That is, the number of repetitions is decided upon before the session or set-initiation (e.g., 3 sets of 10 repetitions, or 5 sets of 5 repetitions) (DeLorme [@CR7]; Sands, Wurth, & Hewit [@CR25]; Todd, Shurley, & Todd [@CR33]). Following this approach has a prominent psychological benefit---it provides one with a clear goal. According to the goal-specificity theory (Locke & Latham [@CR17]) a concrete, attainable goal for any task increases people's motivation in its performance, compared to tasks of identical timespan in which no concrete goal is specified (Smith, Locke, & Barry[@CR29]). Accordingly, when people know exactly what to expect, they tend to apply greater efforts (Billaut, Bishop, Schaerz & Noakes [@CR1]; Halperin, Aboodarda, Basset, Byrne, & Behm [@CR11], [@CR12]; Hanson & Buckworth [@CR15]; Wingfield, Marino, & Skein [@CR36]). For example, people run (Hanson & Buckworth [@CR15]) and cycle (Wingfield, Marino, & Skein [@CR36]) faster when they know how long they need to run or cycle for, and apply greater forces when they know how many repetitions they need to complete, compared to unknown task endpoints (Halperin, Aboodarda, Basset, Byrne, & Behm [@CR11], [@CR12]).

The number of repetitions can also be prescribed out of a range (e.g., 3 sets of 8 to 12 repetitions, or 5 sets of 4--6 repetitions) (American College of Sports Medicine [@CR18]). Although the range approach is advocated in resistance-training guidelines (Fragala et al. [@CR10]; American College of Sports Medicine [@CR18]; Nelson et al. [@CR20]; Sands, Wurth, & Hewit [@CR25]), it is not clear how it should be implemented. On the one hand, the number of repetitions can be determined prior to set- or session-initiation. For example, prescribing 12 repetitions in the first set and 8 in the third set (American College of Sports Medicine [@CR18]). This implementation strategy is in many ways similar to the fixed and predetermined approach, as it does not allow practitioners to evaluate their abilities during ongoing sets, and choose the number of repetitions accordingly. On the other hand, the range approach can be implemented by allowing trainees to choose how many repetitions to complete during the set itself, based on various psychophysiological inputs (e.g., motivation, perception of effort, etc.). Here we refer to the latter prescription strategy as the self-selected approach.

The self-selected approach has several benefits. First, it better accounts for between and within-participant variability in performance. For example, prescribing one with 10 repetitions using 70% of one repetition maximum (RM) in a given exercise can be easier to complete by one person and harder for another (Richens & Cleather [@CR21]; Shimano et al. [@CR27]). Similarly, for the same person, performing 10 repetitions can be easier to complete on some days, and harder on others. By allowing one to choose the number of repetitions within a range, trainees can regulate their effort, which better accounts for between- and within-participant variability in performance. Second, choice provision within a training session is known to improve motor learning and performance among a range of populations and outcomes (Halperin, Wulf, Vigotsky, Schoenfeld, & Behm [@CR14]; Sanli, Patterson, Bray, & Lee [@CR26]; Teixeira, Carraça, Markland, Silva, & Ryan [@CR32]; Wulf & Lewthwaite [@CR37]). For example, Halperin, Chapman, Martin, Lewthwaite, and Wulf ([@CR13]) found that competitive boxers punched harder and faster when given a choice regarding the order of delivered punches in a combination, compared to a predetermined punching order. Finally, choice provision leads people to report greater levels of enjoyment following a training session, and increases the likelihood of adhering to the exercise program, compared to a no-choice group (Fortier, Sweet, O'Sullivan, & Williams [@CR9]; Silva et al. [@CR28]). The capacity to decide for oneself increases the sense of autonomy, which facilitates a higher level of intrinsic motivation for action. Indeed, the capacity to decide for oneself is a key component in prominent theories of motivation including the self-determination theory (Deci & Ryan [@CR6], [@CR23]) and the optimizing performance through intrinsic motivation and attention for learning theory (Wulf & Lewthwaite [@CR37]).

To date, no study has compared the effects of a fixed and self-selected approaches on performance and self-report measures in a resistance-training setting. Such an investigation can hold high theoretical and practical value. Accordingly, in this study, resistance-trained participants performed two resistance-training sessions composed of two sets of the bench-press and the squat using 70% of their 1RM, followed by two sets with the isometric mid-thigh pull (IMTP). On one day participants completed 10 repetitions across exercises and sets (fixed condition), and on the other day they chose how many repetitions to complete out of an 8--12 range during ongoing sets (self-selected condition). We compared the effects of both conditions on (1) performance measures, including bar-velocity and force output and; (2) psychological measures, including perceived autonomy, enjoyment levels, and preference of one approach over the other. Of note, we considered preference for one approach over the other as a motivational measure, similar to those used previously in the self-determination theory literature (Ryan, Rigby, & Przybylski [@CR24]; Standage, Duda, & Ntoumanis [@CR30]).

Materials and methods {#Sec2}
=====================

Participants {#Sec3}
------------

The planned sample-size of 25 resistance trained participants was determined as a compromise between our laboratory's resources, and our expectancy of the required sample size to allow 80% power for medium sized effects in paired sample t-test for performance measures and enjoyment. However, we were forced to terminate data collection prematurely due to the Coronavirus outbreak. The final sample consisted of 19 participants who completed both experimental sessions (Table [1](#Tab1){ref-type="table"}). Inclusion criteria included healthy participants between the ages of 18 and 45 with at least six months of resistance-training experience. Participants also had to be accustomed to performing the barbell-squat and bench-press using a variety of repetition ranges (e.g., 8--15 repetitions). Each participant signed an informed consent on the first day. This study was approved by the institutional review board.Table 1General demographicsFemales (*n* = 9)\
Mean ± SD (range)Males (*n* = 10)\
Mean ± SD (range)Age29.2 ± 3.4 (24--34)31.6 ± 5.8 (23--44)Height (cm)168 ± 7.5 (153--170)178.5 ± 5.3 (171--186)Weight (kg)65.4 ± 11.0 (49--82)78.7 ± 6.2 (70.9--89)Experience in RT (years)4.4 ± 2.4 (1--4)8.6 ± 6.2 (3--19)Mean workouts per week3.4 ± 1.1 (2--5)3.3 ± 1.0 (2--5)1RM barbell bench press (kg)45.5 ± 10.3 (30--65)92.7 ± 10.4 (77.5--110)1RM/ Bodyweight bench press0.70 ± 0.16 (0.36--0.91)1.37 ± 0.26 (0.95--1.16)Average velocity 1RM barbell bench press (m s^−1^)0.16 ± 0.09 (0.07--0.32)0.16 ± 0.02 (0.12--0.20)1RM barbell squat (kg)71.6 ± 18.0 (50--110)108.5 ± 24.1 (75--160)1RM/bodyweight squat1.1 ± 0.23 (0.80--1.4)1.3 ± 0.27 (0.96--1.86)Average velocity 1RM barbell squat (m s^−1^)0.21 ± 0.06 (0.09--0.31)0.27 ± 0.04 (0.19--0.34)

Measures {#Sec4}
--------

### Performance measures {#Sec5}

Average concentric velocity (m s^−1^) of the barbell was measured using GymAware PowerTool (GymAware, Canberra, Australia) linear position transducer. The GymAware was synced with a tablet application that displayed the average concentric velocity of each repetition and exported the data as an Excel file. The device was used according to the instructions of the manufacturers so that when it was attached to the barbell a perpendicular angle was achieved during all lifts.

Peak force (N) production in the IMTP was collected by AMTI AccuPower portable force plate (AMTI, Massachusetts, USA). The force plate synchronized with a Dell laptop and analyzed with a LabView (v2017, National Instruments, TX, USA). Force data were sampled at 500 Hz via an analog to digital converter (16-Bit, 250 kS/s National Instruments, Austin, TX, USA). The repetitions were automatically recognized by a code, which set to include force data higher than 1.5 of one's body weight, detected as the peak force measured when the participant first stood on the force plate. Next, the code omitted 500 ms from the beginning and ending of each repetition to reduce noise.

### Self-report measures {#Sec6}

Perception of autonomy was measured using a modified version of the basic psychological needs in exercise questionnaire (Vlachopoulos, Ntoumanis, & Smith [@CR34]). Participants rated three items on a Likert scale which ranged from 1 ("I don't agree at all") to 5 ("I totally agree"). The items were presented and explained to the participants using an A4 sheet: "1. The way I exercised today is aligned with my choices and preference", "2. I feel the way I exercised today is the way I want to exercise", and "3. I feel like I could make decisions regarding how I exercised today". We note that we expected that participants would provide higher ratings in this questionnaire under the self-selected condition, but were unsure about the extent of differences between the two conditions.

In order to rate session enjoyment, participants were presented the following question after the fixed session: "How much did you enjoy today's session? In your answer, please focus on the fact that the number of repetitions you performed was fixed and predetermined to be 10" and the following question after the range sessions: "How much did you enjoy today's session? In your answer, please focus on the fact that the number of repetitions you performed was selected out of an 8--12 range". Participants indicated their answer using a visual analog scale (VAS), ranging from "0" ("not at all") to "100" ("extremely enjoyable"), which included vertical lines on each 10 units (see Online Resource). We chose to utilize this scale because (1) it can be easily implemented and acted upon in practice by coaches. For example, based on the trainee's answers, coaches may decide to modify certain aspects of the training sessions; (2) we preferred to use VAS in contrast to Likert based exercise enjoyment scales (e.g., Stanley, Williams, & Cumming [@CR31]), because VAS scales are better suited to be treated as a continuous variable in statistical analyses.

In order to rate participants' preference between the two approaches, participants were presented with the following question immediately after the last session and 24 h afterwards: "Out of the two training sessions you performed, which approach do you prefer performing and to what extent?". Participants indicated their answer using a VAS scale, ranging from "−100" ("absolute preference for the fixed approach") to "100" ("absolute preference for the range approach"), that includes vertical lines on each 20 units (see Online Resource).

Procedures {#Sec7}
----------

The study consisted of three testing sessions with a minimum of three and a maximum of ten days between sessions. The first session consisted of 1RM tests for the barbell-back-squat followed by the barbell-bench-press exercise, and a familiarization with the IMTP exercise, questionnaires, and experimental procedure. In the next two sessions, participants performed two sets of each exercise: squat, bench-press (using 70% of 1RM), and IMTP. On the fixed session, participants performed 10 repetitions in all exercises and sets. On the range session, participants chose to perform any number of repetitions between 8 and 12 in all exercises and sets. We employed this range as it can be found in numerous guidelines (Nelson et al. [@CR20]; Sands, Wurth, & Hewit [@CR25]). We asked participants to decide how many repetitions to complete within this range during the set rather than before initiating it. We explained that when making this decision, participants should account to how they feel, as they would do in their regular day-to-day training. On days that they feel refreshed and motivated, they may push themselves harder, and in this study, they may wish to complete more repetitions out of the given range (e.g., complete 11 or 12 repetitions). Conversely, on days that they feel fatigued and demotivated, they may hold themselves back, and in this study, they may wish to complete fewer repetitions out of the given range (e.g., complete 8 or 9 repetitions). At the end of each session, participants rated their perception of autonomy and enjoyment levels. Following the last session and 24 h afterwards, participants reported which of the two training routines they prefer following.

### 1RM tests and familiarization (session 1) {#Sec8}

In the beginning of the session, participants were weighed, indicated their height, age and experience in strength training, and were briefed on the study's aims. All participants then performed a squat to an approximate fixed knee angle using a box, which height was adjusted individually in the beginning of the session (mean knee angle = 118.31, SD = 4.76). During the bench press, participants' preferred grip and body position were recorded and maintained throughout the study. In each repetition the bar must have lightly touched participants' chest prior to the concentric portion of the lift to be counted. Participants then performed a structured warm-up protocol consisting of dynamic stretching and callisthenic exercises, and a 5-min individualized warm-up. This warm-up protocol was identical in all sessions. Upon completion of the warm-up, participants performed the barbell-squat 1RM protocol followed by the barbell-bench 1RM protocol. Briefly, the 1RM protocol consisted of a gradual load-progression towards an estimated 1RM weight indicated by the participants. The increase in weight towards the actual 1RM was decided by the participants and investigators with 3--5 min of rest between 1RM attempts. After performing the 1RM squat and bench-press, IMTP measurements took place. Bar height was adjusted and secured using ratchet straps, to achieve a knee and hip angle of 125°--145° and 140°--150°, respectively, as participants stood on the middle of the force plate (Comfort, DosʼSantos, Beckham, Stone, Guppy, & Haff [@CR4]). Given the repetitive nature of this task, all participants were requested to use the same hand wraps to reduce muscular fatigue of the wrist flexors.

### Experimental sessions (sessions 2--3) {#Sec9}

In the beginning of each session, participants were reminded of the four self-report measures and performed the general warm-up protocol. Participants then performed a specific warm-up procedure prior to performing two sets in the squat, two sets in the bench press and two sets of the IMTP. In the squat and bench-press exercises, participants lifted 70% of 1RM and were asked to complete the concentric phase of each repetition as fast as possible as bar-velocity was measured. In the IMTP participants were asked to apply as much force as they possibly can in each repetition against the force plate. Two minutes of rest were provided between sets and exercises. Bar-velocity was recorded during the performance of the squat and bench-press exercises, and force production was recorded during the performance of the IMTP. All sessions were performed in the same facilities, ran by the same two experimenters at approximately the same hour of the day (± 2 h). No verbal encouragement was provided throughout the sessions. Participants were asked to refrain from an intense training session 24 h prior to testing days that may lead to performance decrements and muscle soreness. Participants were also asked to avoid a heavy meal and caffeinated drinks or supplements at least 3 h before testing sessions. The two experimental sessions were counterbalanced and randomized between participants.

Statistical analysis {#Sec10}
--------------------

### Performance measures {#Sec11}

We compared the bar-velocity and force outcomes between conditions using two approaches. First, we analyzed the extent by which bar-velocity or force decreased during each set, and whether this trend differs between conditions, in which all repetitions were included in the analysis, despite not necessarily being the same in both conditions. We tested linear, and quadratic mixed models for each exercise with bar-velocity as the dependent variable and repetition number as the predictor, nested within participants. We examined the best-fitted trend by comparing the linear and quadratic models for the best goodness-of-fit, as indicated by the deviance statistic. We then examined whether this trend differs between conditions by testing if the condition variable (dummy coded as fixed condition = 0) increases model fit compared to the previous best-fitted model. We added random slopes as recommended by Bliese and Ployhart ([@CR2]) as long as their addition did not result in a convergence error, or in other words, all models had random intercepts by-participants, and when possible (if convergence), random slopes-by participants across repetitions. We followed the same approach when analyzing the IMTP exercise, with force serving as the dependent variable instead of bar-velocity. Conditional *R*^2^ for mixed regression models was calculated to quantify the explained variance of each model.

Second, we analyzed the mean difference in bar-velocity and mean force of each condition by equalizing the number of repetitions. This was done by removing excess repetitions from the analysis. For example, if a participant performed 8 repetitions in the choice condition and 10 in the fixed condition, then the two last repetitions from the fixed condition were removed. We then calculated the mean velocity or force value for each participant in each condition and compared these between the two conditions for each exercise via three separate paired-sample *t* tests.

### Variability in self-selected repetitions {#Sec12}

First, we calculated the mean and SD of the repetitions performed in each exercise. Second, to examine the extent by which participants utilized the provided repetition range (i.e., 8--12), we calculated the percent of each number of repetitions completed per set for each exercise. Finally, to assess the extent by which participants changed the number of repetitions between sets, we calculated whether the number of repetitions was either equal (0) or different (1) between sets for each set in each exercise. We then calculated these proportions for each exercise. We also analyzed whether the number of repetitions differed between the first and second sets in the self-selected condition, by testing a 2 (set: first/second) × 3 (exercise: IMTP/ bench/ squat) repeated-measures analysis of variance (ANOVA).

### Self-report measures {#Sec13}

Because the three items of the perceived autonomy scale revealed high reliability (Cronbach's α = 0.72 and 0.69 in the choice and fixed conditions, respectively) we calculated the mean of the three items for each participant in each condition, and compared the outcome between the two conditions via a paired-sample *t* test. We compared the enjoyment ratings between the two conditions via a paired-sample *t* test. We coded participants' responses on the preference scale as "self-selected condition" for positive values, "fixed condition" for negative values, and "no preference" for zero, and calculated the proportion of each. We then compared the proportion of participants preferring either the self-selected or fixed condition, using a binomial test.

Significance was set at *p* \< 0.05. When testing for the same hypothesis (e.g., mean bar-velocity and force output), *t* tests were Holm corrected for multiple comparisons. Hedge's *g* effect size for *t* tests was calculated based on the mean standard-deviations (Hedge's *g*~av~). In order to address the possibility that this study was underpowered (among other reasons), we also incorporated Bayesian analyses, which do not require a stopping rule (e.g., Rouder [@CR22]). If a *t* test yielded a non-significant result, we conducted a Bayesian *t* test (*r*~prior~ = 0.707) (Morey, Rouder, & Jamil [@CR19]) to assess the extent by which the data was likely under the null hypothesis, compared to a non-zero difference (i.e., a Bayes factor; BF~01~) (Jarosz & Wiley [@CR16]). When relevant, 95% confidence intervals (CIs) are reported. All dependent variables were tested for normality via (1) a visual inspection of the density plots, and (2) kurtosis and skewness inspection, in which skewness \> 2 and kurtosis \> 7 were considered as substantial deviations from normality (West, Finch, & Curran [@CR35]). Statistical analyses and figures were carried out with R (version 3.6.1) using the following packages: lme4, lmeTest, piecewiseSEM, moments, BayesFactor, and ggplot2. R syntax for all analyses and data are available at <https://bit.ly/2WSeNli>.

Results {#Sec14}
=======

The skewness and kurtosis were all smaller than 3 and 7, respectively, across the performance and psychological values. Therefore, these variables were considered appropriate for the use in parametric tests.

Bar-velocity over repetitions {#Sec15}
-----------------------------

In the bench-press, a linear model with a random slope for repetitions yielded the best model-fit (conditional *R*^2^ = 0.86). The addition of the condition variable increased model-fit (*p* = 0.046, Conditional *R*^2^ = 0.87), yet no difference was found in the linear slopes between conditions (*b* = 0.001, SE = *0.*0006, *p* = 0.085, 95% CI \[−0.0001, 0.002\]). In the squat, a linear model with a random slope for repetitions yielded the best model-fit (conditional *R*^2^ = 0.90). The addition of the condition variable increased model fit (*p* \< 0.001, conditional *R*^2^ = 0.91), yet no difference was found in the linear slopes between conditions (*b* = −0.001, SE = 0.0007, *p* = 0.146, 95% CI \[−0.002, 0.0003\]) (see Fig. [1](#Fig1){ref-type="fig"}).Fig. 1Distribution of bar-velocity and force over the set in each exercise and condition. The gray lines represent the values of individual participants, fitted using the locally estimated scatterplot smoothing (LOESS) method, and the fitted regression model in a black line. **a**--**d** depict bar-velocity in the bench press and squat in each condition, respectively. **e**, **f** depict force-output in the IMTP in each condition

Force production over repetitions {#Sec16}
---------------------------------

Across conditions, a linear model with a random slope for repetitions yielded the best model-fit (*b* = −7.00, SE = 2.73, *p* = 0.018, 95% CI \[−12.24, −1.36\], Conditional *R*^2^ = 0.99). The addition of the condition variable did not increase model-fit (*p* = 0.202, conditional *R*^2^ = 0.99).

Variability in self-selected repetitions {#Sec17}
----------------------------------------

The mean and SD of the number of repetitions completed in the bench press, squat and IMTP exercises were 10.2 ± 1.6, 9.6 ± 1.4 and 10.6 ± 1.6, respectively. The proportion of selected number of repetitions in each exercise is presented in Fig. [2](#Fig2){ref-type="fig"}. Out of the two consecutive sets performed per exercise in the choice condition, in 50%, 59% and 50% of the cases the number of repetitions were the same in the bench-press, squat, and IMTP exercises, respectively. The ANOVA comparing the number of repetitions between the first and second sets yielded insignificant effects for either set (*F*(1,19) = 1.03, *p* = 0.323, $\documentclass[12pt]{minimal}
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                \begin{document}$$\eta_{{\text{p}}}^{2}$$\end{document}$ = 0.001). This indicated the change in repetitions between the sets did not follow a strong trend for either increasing or decreasing the number of repetitions.Fig. 2Distribution of the self-determined repetitions. **a**--**c** depict the percent of sets in which each number of repetition was performed from 8--12, in the bench press, squat and IMTP, respectively

Mean bar-velocity, mean force, enjoyment, perceived autonomy and preferences {#Sec18}
----------------------------------------------------------------------------

Comparisons between conditions in mean bar-velocity, mean force, enjoyment, perceived autonomy, and preferences are presented in Table [2](#Tab2){ref-type="table"}. Individual ratings of approach preferences are presented in Fig. [3](#Fig3){ref-type="fig"}.Table 2Mean ± SD (minimum and maximum) values of performance and self-report measures of each experimental conditionFixed conditionSelf-selected conditionMean difference (95% CI)*p* value*g\'*BF~01~Squat: mean bar-velocity (m/s)0.52 ± 0.08 (0.34, 0.62)0.54 ± 0.07 (0.36, 0.63)− 0.02 (− 0.061, 0.008)0.370.312.12Bench-press: mean bar-velocity (m/s)0.43 ± 0.06 (0.28, 0.55)0.44 ± 0.06 (0.27, 0.56)− 0.006 (− 0.03, 0.01)1.000.093.00IMTP: mean force (N)1967 ± 500 (1180, 3139)1969 ± 538 (1154, 3470)− 1.77 (− 66.97, 63.43)1.000.0033.17Enjoyment77.88 ± 19.60 (35, 100)70.83 ± 29.86 (20, 100)7.05 (− 10.21, 24.32)0.400.262.96Perceived autonomy2.19 ± 0.733 (1, 3.75)3.05 ± 0.757 (1.25, 4)1.05 (0.605, 1.50)\< 0.0011.48--Preference *N* (%)7 (36.84%)10 (52.63%)--0.63----Mean differences, 95% confidence intervals (CI), *p* values, Hedge's *g* effect sizes, and Bayes factors of the condition-differences are also reportedFig. 3Extent of preference ratings of each participant for either the fixed approach (negative values; e.g., −100) or the self-determined approach (positive values; e.g., 100). Note that participants 8 and 9 rated 0 which indicates they had no preference

Discussion {#Sec19}
==========

To our knowledge, this is the first study to directly compare between two repetitions-prescription approaches: a fixed and predetermined number of repetitions and a self-selected number out of a given range. In both conditions, participants completed two sets of the bench press and squat using 70% of their 1RM, and two sets of the IMTP. In the fixed condition participants performed 10 repetitions across sets and exercises, whereas in the self-selected condition they selected how many repetitions to perform out of the 8--12 range. Participants reported their perceived autonomy, and enjoyment after each session, and rated their preference for each approach immediately after the last session, and 24 h afterwards. We found no differences between the two approaches in bar-velocity and force, but observed that participants changed the number of self-selected repetitions in \~50% of the time between sets, and that participants utilized most of the repetition range. Participants reported similar enjoyment levels in both conditions, and mixed responses concerning the approach they preferred following. However, perceived autonomy was considerably higher in the self-selected condition.

Several reasons might explain the similar performance outcomes observed in both conditions. First, the repetitions-range in the self-selected condition was at most two repetitions away from the ten repetitions performed in the fixed condition. The similarities between conditions have likely induced similar neuromuscular fatiguing effects leading to the comparable performance outcomes. Second, it is possible that the measurement tools used in the present study lacked the required sensitivity to capture small differences in performance that may exist. While no differences were observed in performance metrics, the number of selected repetitions differed considerably between sets and exercises in the self-selected condition. This indicates that participants took advantage of the option to adjust the number of repetitions within the session, and employed an exercise-regulation strategy (Halperin, Aboodarda, Basset, Byrne, & Behm [@CR11], [@CR12]). This finding is practically useful as it suggests that letting trainees select the repetitions-number out of a range allows for ongoing intensity-adjustments in RT sessions in view of one's motivation, fatigue, etc. By accounting for this variability, the self-selected approach may optimize RT related adaptations over time. However, this speculation remains to be examined in a longitudinal study.

From a psychological perspective, the two approaches seemed to have emphasized different motivational components. The fixed approach provided one with a clear task-endpoint but did so at the expense of acting autonomously. Conversely, the self-selected approach provided less clarity about the task-endpoint but allowed participants to act autonomously. Both clear task-endpoints and acting autonomously are factors known to positively influence motivation (Deci and Ryan [@CR6]; Locke & Latham [@CR17]) and motor performance (Halperin, Aboodarda, Basset, Byrne, & Behm [@CR11]; [@CR12]; Wulf & Lewthwaite [@CR37]). As such, it may be that some participants were influenced to a greater extent by one of these components. As noted by one participant who preferred the self-determined approach: "...using this approach I can manage my effort with respect to my capacity and goals". Conversely, another participant who preferred the fixed approach noted that: "I find it easier to achieve predetermined objectives than making decisions as I go". This possibility can partly explain the similar enjoyment levels, and the mixed preferences of approaches.

Perception of autonomy was higher in the self-selected condition, indicating that the choice manipulation was effective. Yet, in contrast to other studies (Halperin, Chapman, Martin, Lewthwaite, & Wulf [@CR13]; Halperin, Wulf, Vigotsky, Schoenfeld, & Behm [@CR14]; Wulf & Lewthwaite [@CR37]), we observed no performance-enhancing effects in the self-selected condition. This finding does not necessarily indicate that the autonomy in the self-selected condition did not affect performance, but that the psychological and performance enhancing effects of the fixed approach associated with the clear task-endpoint, may have equalized the effects. We note that despite not observing acute performance and psychological effects, the higher ratings of perceived autonomy can be viewed as a possible advantage of the self-selected approach. This is due to the large body of evidence indicating several positive long-term associations between high autonomy and motor learning (Wulf & Lewthwaite [@CR37]), exercise adherences (Fortier, Sweet, O'Sullivan, & Williams [@CR9]; Silva et al. [@CR28]), and positive affect (Deci & Ryan [@CR6]). The evidence in support of the null hypothesis in most psychological measures suggest both approaches are viable strategies for implementation in the field. However, it remains to be established if similar effects persist over time.

This study has a number of methodological aspects worthy of discussion. The uneven number of repetitions completed in both conditions may have led to some confounding effects. For example, the psychological measures may have been influenced not only by the provided choice, but also by the number of completed repetitions. We attempted to bypass this limitation using a narrow repetition range in the self-selected condition, turning both conditions similar to one another in terms of the number of repetitions completed, and using two different analyses of repetitions. Moreover, the consistent null effects observed in most outcomes suggest that such confounders were less likely to occur. The study consisted of a smaller sample than originally planned, which may have resulted in lower statistical power to detect small to medium sized effects. This did not seem to affect the results, as the findings in almost all measures indicate that no-differences were a more likely possibility given the data. We only compared the short-term effects of the two approaches. It is possible that the long-term effects of following one approach or the other will lead to different performance and psychological outcomes. For example, we cannot discount the possibility that some of the observed effects were due to novel aspects associated with the interventions which could wear off or change over time.

In the present study we decided to include three exercises to better represent a training-session, and two sets, to minimize the effects of fatigue. Future studies can also explore if the self-selected condition leads to different outcomes in a more fatiguing session. For example, by reducing the number of exercises (and thereby compounding the effects of neuromuscular fatigue of the same muscle groups) and by including more sets. We also collected the psychological questionnaires only after the sessions were completed. Future studies can also administer the questionnaires before and during the ongoing session, and may include other measures as well, such as the extent of motivation to perform. In addition, future studies should examine the utility of the self-selected approach among other populations as well, especially among untrained individuals. On the one hand, setting a fixed and predetermined number of repetitions that is too difficult to complete can lead to negative affective experiences (e.g., Carver & Scheier [@CR3]), and subsequently, to fear of failure in future sessions (e.g., Conroy & Elliot [@CR5]; Englert & Oudejans [@CR8]). To avoid such situations, the self-selected approach might be viewed as preferable. On the other hand, untrained populations following the self-selected approach may choose to perform the lowest number of repetitions out of a range due to a fear of exerting high effort, or the highest possible number due to a lack of experience. These occurrences may lead to under- or over stimulation of the neuromuscular system.

Conclusion {#Sec20}
==========

To our knowledge, this is the first study to directly compare performance and self-report outcomes between the fixed and self-selected repetitions-prescription approaches, both advocated by leading RT guidelines. The mostly equivalent outcomes in both conditions indicate both approaches are comparable, at least in the short-term. Overall, these findings are practically useful as they suggest that coaches and trainees can follow either one of the approaches based on preferences or certain training goals.
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